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Abstract of JP2003101409 

PROBLEM TO BE SOLVED: To provide a delay- 
locked loop (DLL) circuit and a semiconductor 
integrated circuit for reducing power 
consumption. SOLUTION: This device is 
provided with a DLL circuit 2 equipped with delay 
circuits 21 and 22 for inputting and delaying a 
frequency dividing clock CLK2 outputted from a 
frequency dividing circuit 6, a phase detector 23 
and a counter 24 and a DLL circuit 3 equipped 
with delay circuits 31 and 32 for inputting and 
delaying the frequency dividing clock CLK2, 
phase detector 33, with which a phase difference 
between the output CLK1 of an input buffer and 
the output of a buffer 38 is detected, provided 
with multiplexer 35A, dummy multiplexer 36, 
dummy buffer 37 and dummy buffer 38 for 
inputting output OUTR and OUTF of the delay 
circuits 31 and 32 and outputting a signal 
CLKOE, with which rising and falling are 
specified with rising of OUTR and OUTF and 
rising and falling are specified with falling of 
OUTR and OUTF, and counter 34 for outputting a 
signal for switching the output tap of the delay 
circuits 31 and 32 corresponding to the output of 
the phase detector 33. 
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^•t-l.^5c0v;Wf-7-V^1>-k . 

**ixv^, ^k^#©k-ri>fMi9X(±2oia 
mcoasn -y^^-r^s. 

WWmt. BglBm3(0«pScoa®[l]K(Oi±i*fl#$r 
A*k"tl>m5comPSa®tH]S&k, lulBm3c0ffiP^ 
coSSIs]gScoai*fI^5:^ y^-^TRKLfc^-tSA 

*k-ri>m6oaisi^as[i]s&k, 

fifBm4coa®Il]SS^\ m4coffiPSco®gHli?&k, fj 

ib^4 mm&nwmmm&jimzAJ] ttmi 
commm&mm%k . miEm4cofflp^coaEnis&coai 
■hm*4 y^-?x'mLfcm*AJ]ti-hm8cD 

men i co^f-rv mia^ s^mscoscp 

Saffi0B*»fc**i WtfiaSfiSS 1 7^)Mm4 cog® 

ft^^A^L. Mam i coa®ft-f N s.vit)fBm4coa 
m2coa®rt-f, s.t/m3coagfl^co-e^-e'ticoi*> 

±# 0 x >y j;k J: o . i^±*» 0 k 4*>T^ Dco^^f S 
^19, 20. 23 co^-m^-tfatgcoagD >y ^ 
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% i <nwmmt m^m 2 commmmzm^tim 1 <o 

[fi*iR2 6 ] fffsmiOv^f-ri^^^ai^ft^Sr 

y?^iii7^fis^rM#^£^f-L, friam 
3 coggass t fri e»4 cog® inKfcflafr** » 2 cor 

m2K<n 1 1 ufcffi«ft<o<i^fca}fl"rs 2^ASiK 

[0001] 
[0002] 

[$*C0&ffi] DDR (Do ub 1 e Data Ra 
t e ; y7)\rf~?\'—h) - I - SDRAM ( Sy n 
chronous DRAM ; i/y^wi~7- • y^i'S. 

7^5y^r^w^u ) a. oomhz 

-1 6 6MHzcoA?l:?P -y^fcttU (£jM3L£2 0 0 
M~3 0 0Mbs (Mega bits/second) COt—?1kj£ 
fcfrdttKiSiVO^. f-?A7Jt4s A^P'y? 

CDiLib±.tf OX.y j/'fc s ^T* { DX.y ^'COMX'y ^ 

mWi-ZttmkZtlXtir,^ Xl}%tltz?u»,?*, % 
±ot, ft/N*S«D L LTtt*£3BB-f * £ i: 

So 

[0003] HI 8{4, DDRft«MJS<0DLL (De 
lay Lock Loop; 3KEn >y ^/P— 7") CO— 

So 

[0004] HI 8t«BtSi:. :«DLL3AI1 
MIS (f-(77l/yy^) ^-H-CgM^fLSSVHl 
fflMO^a.y^ft-^-CLK, CLKBSrA^kU 4MB 

(yy^xyF) ^-KcOfl^CLKl£atfrfSA 
77 It. X-ft^'v 7 7 1 MWn? ?fl^C 
LKl£A*UTSg3#TatfJ*SSEIIIB (r-fP- 
■iJjy) 3 lfcfflM., S®@i^3 114, 
Bcoit^sa^coaj^yr (H^ftftW co^M 

[0 0 0 5] g®0K3 1^ft:ft£ftSfi#CLKO 



E*r-^aj*ffl^n7^tU"C, ^t'JWH 
(^H*) ±Dt^ffi£ft£2^cOT-?£A^LTji 
tftts-^f-ri^-F (mux) 4fc„ v/i/f-TV?-? 
4coffi^ffi^^A*Lf-^iti*ffi-^DQj fcUTr- 
^aj**B?{cai*-rs flWW 7 r 5 i: . ££mft 3 1 
Wffi^fl^-CLKOESrSKft^-fcUTA^t. Hig 
hXiiLowK;K7)ft-^Srfcti^L. -?;W-7V:?i?- 
(MUX) 4i;|5]-c7)agB#PaS:*-rS^S-c7)^f- 
?V9*]r (MUX) 3 6k. ^'S-c0V7^7V^-9-3 
eOflWjfcAAUT. ffl»0RCLK. RCLKBSrffi 

A-y 7 y 3 7 k , mpc- VXimZiltz? P -y ? RC 
LK, RCLKB£A?lLT|ifflcO?P-y?«tCLK 

S y 5 -coA y 7 r 3 8 k , A7J ^ v 7 r 1 coffi;ftffi# 
C L K 1 k y S -CO A' y 7 r 3 8 OtfcWt^-C L K F B 
Ifc*A:fcU Clil^cOffi^CLKltCLKFBIcO 
ftffi££&ft-f Sftffl&M§3 3 k . £MM§3 3T 

So y$-or?M--7V9V- (MUX) 3 6J4, Hig 
hW<^ (VDDtfi) kLowK/l^ (VSStfi) 
cOHSffi^T — ^ k LTA73 ^co5%co-^$-. A 
*8iiftfll^CLKOEtafiK«*tUTs MtRHi^-r 

s. 

[0006] CLCOD L L 3 AUfcViT, A3jA*.y7rl 
COffi7j:7P>y:7ft^CLK. 1 k. y$-<7)rt>y7T 3 8 

cotti^ft^CLKFB lofiffl*«-irt-*J:3t, #7 
y^3 4cOffi73fi^S^i?, gffi0S&3 lcotii^^'y 

7-<o«#i*«rf*xh.Ts ^<oagfiHa*«iiBss^ hi 

9co^^f iyy'MZTn-fXoliZ. DDR-SDRAMcO 
til73ft^DQj«4, ?nv?CLKtDv? (TOH) t 

So 

[0007] HI 9^#jfrf4fc. ft-^CLKOEC0± 
*>±tft)C0?J $yyit. \j)**v77 lCOffi^^n-y 
^CLKlcoi^iA^CO^ Sy/^f>, SSHlfi&3 
lcoagBtratdO^gfiS (Hl9co^ (1) ) o 
v;H-7"l^^3 6 s Ay7r37, 3 8<D%tl?tl<7) 
a®B§H&td3, td2, tdltU ft^"CLKF 
B 1 0>±*>±# 0 X -y ^'(4 x fg^CLKOE 0)±%±& 
*)<F>?A $yyfrb. ^f-7V?17-3 6, A".y7r3 

7 . 3 8commmm urn Li&m tdi + td2+t 

d3l^S (HI 9<7)$M (3) ) o 
[0008] ft^-CLKFB I 0&*>±#9<0:M 5^ 
y\±. 3i^C0ft^CLKFB IC07Ct^-??t^n-y^C 
L K X 0 t> 1 ^/W*C07 P -y J? C L K 1 C0^*>±^' 

"9co^-< s ( ? p -y ^ c l Kco-t-f yj^ffrnmA 
frt>AJ]^>v7 7icommmmt d i^smtv^s) k 

(^o-y^jaM=tCK) coit^i^'OcO^^ Sy^S: 
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aeist s fM-c l k f b i *)<r)?4$y? 

ti, tCK+tdlk&S. 

[0 0 0 9] LtztfiX, ^nv^CLKOE^tti 

tCK + tdl - (tdl + td2 + td3) =tCK 
-t d2-t d3 

[00 10] V/l^7°y?^4£g£LftT-?ffi;>Jfc 
mUmzti^X, ft^-C LKOEcOi^i^'OX-y 

3. ffi^<7 7r 5«fi«g^*n d 2Xht^t 
(HI 9^^ (4) ) . T-^tB^lft-tDQjW 

(tCK-td2-td3) +td3+td2=tCK 

?;K0BBttj£> kr-^ft^fl^DQjoatfjO^S 

y^fi-ic-rs. 

[00 11] IhHSHcLT, fI^CLKOEO±*>T#"v- 
Sy^ii, A^v7rl«iili^n7^CLK 

i «os:*>t^ o *^as[s]s§ 3 1 «sgB#ra t d o as 

fl§ (HI 9^U(2) ) . ft-tCLKFB I 

TWO* 4 $y^J2\ -e^i-feJi^Ox-yi/*^. ? 
n>y?CLKiwt/ia|I$HIivO*4 (Hl90^m 
(5) ) . ffi^CLKOE<7)i*>T* sl 5x.yv-t\ &0 

T-^m^m^Qjm^ix. a 

7v<y7CLKC0iLhTtf r )C0?4 (CLKBCD 
±fc-L*«iJ ) (cRJHLTffiail*. 01 8fc*11«j£cr) 
DLL3A(i, \1l7uv9t\&l)T-?b<V\m*m 

mixmz*t&mx-hr> , rAffi^tDLLj t 

[00 12] k<I DDR-II-SDRAM^ft* 
Tfi, ?n7?M!i&fiSc2 0 0--3 0 0MHz (r-*ft 
jM&£{i4 0 0-6 0 0Mbps) fcSCffijSt^S. 
^^U3yho-9cT)i)'^V-v>l6)±cO^ > A^? 
n<y?CLKfc*tbT, OS, 1 8 0«O*ffifflKBM8 
tlittft(Duty Cycle Correctio 

nifW^t^/Wl/^ygy, r D CCj tt 

[00 13] DDR-II-SDRAMftftcDDLLl;L 
^R^H2 0^-t<J:^t, 0° fsiMOT-fW 7 A 

y (Hi 8W3 l fc#W6) <oii*»t, l 8 o- mm<r> 

T-f >3 2fc. 18 0° fiffiH^)aS;ffl02*(7) 

f-(l/-f5^y2K 2 2 Off- 4 ^Or 4 M VT" 

"f tCK/2«;fflcriDLL2B 
k, A^JfflflWB<ODLL3B*ffl|i.'tV^. 
[0 0 14] 02O*S8S1-4fc. tCK/24uSfflc7) 
DLL2BB, ^n-x^ft^-CLK, CLKB£A:frt 
SA^^-y7r l*^2?D-y^fi#CLKl^A^Ji: 



SSIIIS&2 l^Oft^ft^CLKHF^A^k U ft 
j)?"/TZtmi&Z.kX\ HJ^ff-^CLKFBHcT)® 
gl*^^£S4fc3fr*3BfiiIft2 2fc. J?P-y?fi 
#C L K 1 k MM W 2 2 COHtfjE^C L K F B H k Z 
A#U MCLK1 fcCLKFBHOfifflHSr^JiS-r 
6fi[*ffl«91« 2 3 k . ffifflttftlft 2 3 WffifflJtUSSSfc 

*7>Y-thfit7>-?2Ak., ffiffltt$JJ»2 3fc 

AAStlSft-fCLKFBHk, fl^-CLKl (ft^C 
LKFBHtf^jfcSflifcCLK 1 <Wf 0 kf*« 
*M?jWCLK1 ; ?O7?CLKC0?n7:?JS»i 

t c k ) cryiLhltf 5 y ^-irf £> ioi:, 

3B£[HS&2 1 kS®[U8&2 2cr>HitS^ 'v7ffMlZtl 
&. -r**>^. Sg@S&2 ltfi. ?n7?ifCLK 
l^tdgES*. 5Ig|lIB2 2-C*fet:t d3ffiffiS€ 
fcft-f CLKFBH«D&'fe±# {, 5<9^ $y/#. ffiffl 

#clk icoi*>±*5 0co^^ s y^fc-R-f**^ 

td+td=tCK 

k&7\ -ftiv\ SE0SS2 1, 2 2<oSJ6SIS!td 
t d = tCK/2 

fcfct. tCK/24jftffl0DLL2B2&»fc(ftt§*l* 
? D >y 7 ffi-f-C L K H F <T)±%±.& 0 O ? -f 5 y . 

? o 7 ?«*c l k i oit^±* { o -f s y . 
^0 7^JSXitcKco2^<7)i^3iii. i8o° {mm 

[0015] tfc\mW9tm<r>D LL 3 Bli. A*'* 
7 7 r 1 WittX't) h 9 o 7 ^ft^C L K 1 Sr A* k 

affi^iai^nsgftt $ni>a®iass3 1 1 . mwm 

2 1C0ffi^ft-^CLKHF$rA7JfcL. ftjj? '/T&V) 
mi-h^kX\ tB^lft^OUTFC0gWF B W«I^ift 
tSfl631SEl»3 2fc, g®ll]SS3 1. 3 20^0 
UTR. OUTF^A^L. jl^OUTR. OUTFcO 

iL-h±.tf f )cr>?-4 $y^t\ -'wx«oi:* > ±^0x7y' 
b£.*>Ttf')n?4 S y^jjflKgSfisajafi^c lk 
OE*tU*-ri>v;l/f'r^^-9- (MUX) 3 5Bk, 
^f-ry^-t (MUX) 3 5BC7)ffi^fI^-CLKOE 

—?ZmRftlTth-?)Vl-7l<9y- (MUX) 4fc, V 
/yf\7°y?"9~ (MUX) 4c0tti^lSrA*L. ft-§-DQj 
kLT{l}*i-4ffl^<y7r 5fc. 7^f7l/^t (M 
UX) 3 5BC0tti^ft^CLKOE^A^U. 

v?y-4k n-commmm^t h ? s -wiv^-rv 

7-9" (MUX) 36k, -7;Pf71/^t (MUX) 36 
<oaj**A*l^ ffiffifl^RCLK. RCLKB&til^ 
L. (BA/<7 7 r 5 k R tSS^FlSIS^rf S r S -coa' 
77r37k, ffifflft-tRCLK, RCLKB^A* 
I. mffiOft-^-CLKFB I ^iU^lL, A*A*77rl 
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7r3 8<0fB;7jfi^CLKFB I fc*A*U ffi-fCL 

k i fc c l k f b i commmm-f i mmim 3 3 

>'h1-|>*^>'^3 4i:. ZMi. A^y^34C0iH^ 
X\ SSH1SS3 1 . 3 2<r)ftj]9v7'tommLtftHi 

(MUX) 3 6li. Highi:Low«lgMf-^ 

[00 1 6] 112 m, 02 ote^itzms&nfj 

02 ot l z^itz®® r nmmz^xmw-fz>. 

7?ft-fCLKl£, B^td0jBffi3-£fc<I#OUT 
RSrffiTltS (02 lco^m (2) #81) . ?0 7?ft 
-fCLKlSrtCK/2 (02 l«9£f& ( 1 ) S 
g£#£ft^CLKHF£A*t£Sji[I|g&3 2li, ft 
fCLKHFj, td0SS§*!tft^OUTF^tti* 
L (02 OO^H ( 3 ) ) , 1M-7\s9-*3 5 BWffi 
#fl»CLKOEtt, ft^OOUTR£7)iL*>±*>'0T'H 
i ghl^Hc4*±*»0 (H2 0<0^ett (4) ) s fl 
•fOUTFWA'fei^OTLowU^i:^!. (02 0 
( 5 ) ) . 

[0017] ^)V+7V7^A\Z&tfkT-?<7WR 
U , ft-t c L K O E <r>t*,±.ifi 0 x >y x t iVF** 0 x 

j^ffi^-l S^li, 7n«y?fI#CLKOJTO8!tC 
K«l/2«PlfflTrf*«h.4. i<0»^K-o^TSHB 

[00 18] -?)Vi-7V'7*r3 5BfrL>\!&j)%tl%>, r 
-^[U»n.^T'l)I.CLKOE(l W]A' 7 77 

@@S#3 lcOJiSWrat d 0jWSffiLT:4fc_L#D 
(0UTR«£%_b&<>5*O:M $y^) , 
tdO+tCK/2-tdO=tCK/2 

ovw^ib**^*. fl^CLKOEcDiVF** 1 )^? 

Sy^ti, A*^f77 I CDttfifn-y 7 CLK icr> 
£-fc±#Dx.y 
tCK/2 + t d 0 

Sy^fc&S (OUTFc7)i*>±**0O^-f 

^) . 

[0 0 19] v;Wf-7V?-t3 6. A'77737< 3 8 
cOSgB*r H 12r t d 3 , t d 2 . t d 1 fc U ft^C LK 
FB I^MDx-yy'ii^ fl^CLKOE<D:fc*>± 
A s DX7y'i^, V^f-TV?-^ 6, a" 7 773 7, 

3 80g3B$HHfcfll!*Ufcll*IHt dl + td2 + td3 
gh-T^S (02 OO^ (6) ) . 

[0020] ff-^-CLKFB I CO&hl.tfWfJ S>" 



LKiOt. n-?4 7Ji<®: (02 0X\±3^4 7Mk) 
<F>7 P -y ? C L K 1 COiLfeirt* 0 «0*4 5 V ^ ( ti.fi 

L. CLKili 9xxv9C\JLoyf4 9frcmtifcik 

-ttliLokSmZtlhiito* itt^:hXtl7u^7 
CLKV>iLt>±.tft)CD7'( $.y7-*mmkL~C. ft#C 
L K F B I C0ir.hl.tf *)<7)7J$ >7"\±. 
ntCK+t d 1 

[002 1] U:#oT. ?n 7 ?CLKOEOtti 

ntCK+tdl - (tdl+td2 + td3) =nt 
CK-td2-td3 

[0022] -?ll<l-7U7-f4$:U&ltlT-7ftJ}iK 

mmmzti ^x. clkoe <n±%±.ifi o x ? s/*»^co 

V/Pf-r>^ir-4<oaj*4"C<OfiKiBBB^IB|{it d 3 . 
(02OCO^M (7) ) . SlC0r-*atfHi^DQj 

(ntCK-td2-td3) +td3+td2=nt 
CK 

•ftchh. 7Uv7CLK<n7Uv?V47)V<DWM$f 
£ (?n7?CLK^±*«0) fc, r-^ajTJft^- 

[00 23] ifc^CLKOEfliVF** 9*5*4 5 

y^ti. *<o£fc±#9x7s^&tcK/2S*vt*i 

"3. {t#CLKOEO±VF#'>)<9:M %>?\±. 
ntCK+tdl - (tdl+td2 + td3) +tC 
K/2=ntCK-td2-td3+tCK/2 

[0 0 24] v/l^r>?lMtlliiijLfcT-*ai;fj£ 
SfcHiSfcrfc Wt . CLKOE CO^^T* 5 ' 0 X ■«/ ^ 
^KISI^ISU t d 3 , ttJ^J A' 7 7 r 5 Ofttt£3P$|g| 
#td2T**£fc*»i9 (02 0^^ (9 ) ) . %2 
C0t-7 tti^ft^D Q j eoffi* * 4 5 y 71$ . 

(ntCK-t d2-t d3+tCK/2) + td3 + 
td2=ntCK+tCK/2 
fc=SrO. LfctfoT. »2Wf f -^ai^#DQj«Eii 
TWSy^'Ji. ?n7?CLK«?D7?t^/W 

nm^. tcK/2o^>r sy^i:**. 

[0025] JSUblcJ: 0,021 fcS^-J: -5 1, fa- 
T -f 5 0 % t { tm =5r 2> ^ P 7 7 C L K / C L K B (O 
fi-f-( au7>-a >i>mhti. f~7^4yY^5 

[00263 «BBgH2 1. 2 2. 3 1. 3 2{i. 0 
1 4K*T J: 5%ffi1&k ZtiXii 0 . 7 

7"D1, D2. D3t{Ii*>'-KIBI{C«gttStL&^7 
f- (h54.*T-MWW. J>I.V>{iCMOSh5 
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yxyrf-h) mix. ^•yrftMfi^-cK c 

[0 0 2 7] ZZX\ fi-f^t^WWyay 

H2 0«tCK/2^fflcODLL2B{±, ra-T-f 
a]/7i/3>®m (DCC) fcLT#ffl-fS. 
[0028] 01 7^-t±afc. ?n-y?|g£}15 2 
frfeflW&Sfi* 7 n -y ^.-CSttSfU ^t'jayha- 

dqj z&jitmmnfvyfmwmxitvs i , ~ 

i4. DCC«i63rU>*#fc. DCC«|fiWi)0«^* 

[0029] *n??fte*5 2<0ifiS«*o<y?CL 
Ktt, ra-T^it5 0%T-*-5Tt, SMS"^ ?n 
•y^X^fa- (a ) COfc&lzZ. 0> 'V ?«0fi-f 

<jm5o%*»Maw-*. 

[0030] DCC«flE#&V^n??Hm* : E , J'C 

?D«y ? «* 9, 5 0%± 
(a + j8) tfaOftWHEt*. 
[003 13 £*lfc*fl/C. DCC«B*«iTV^*» 

ODQ j^r-*^ yh*^{45 0%fc^O, r-^"> 

r-^^^yh'^<7){ffeo|i(4, 5 0%±y3«^»i:^ 

[0032] 

[«W* t »gliLJ:5t't4a«B3 DDR- I IT14, * 
<nmft*M7)V<ni±miiK DDR-I£>¥#<93. 3n 

m^^lVXCOWii, Wdzl ■ 7nsfc, DDR-IO 
[0 0 3 3] fU, DDR- I IT14, S£IHft(44 

mimhtixa <o , sg@»<oirf^Ki6{4, ddr-i 

[0034] 0 1 4 fc*Lfc«6ft«3fflBillW4, 
-fyA-^INVl 1, I NV1 2, •••2r$$MJKfSfctS 

Xf-My^INVn, INV18, INV1 
9 (J>l>^i4s h^yX7r^-htS)-5Tti;V^) 



(4. ^^hj^v^fe^vTSffifi^c i, c 

2, C3«0ltfMfc:fl!oT, BMH*-7>k SMJr-f 

* >y 7° £ L . 3iS? 3 tut * v * n » ? 

[0035] -eLT. 1118, 02O£*Hvt. 
Ms33 (23) {4. ?n-y?CLKFBI (CLKF 
BH) fc s S2£?n-y?CLK 1 fcWfifflcOJt^ gtL 
SttSfflU #>>y*3 4 (24) £jg$rLTOl>. *L 

t . tf jib w <-7 - ^ yt i m <tz 

*>, {&ffi&M§33 (23) T14. ifCLKFBI 

(clkfbh)^^s yyx-mm-h . semftn 

KOEC Aif-F, JUfrW*#£fc s aj^^-^SV 
KFB 1 /CLKF BHcr>m&cr>? 4 $.>7'X\ 1]*7> 
bhtzibX'fol. 

[0036] HI 5{4, 014fcii*Lfc20EBHW>*'S' 
rflJ«^)|[rf^*itt^-t&JtftWB3T*4. HI 5(c* 
tJ: 3 fc, ft^D 1 *>6D 2 *MWf*-4IBte, ^ 77° 
HfflWCl, C2. C30^*>, Cl*SHigh^ 
/W^LowK/H:, C2* { Lowl/'<.;l/7!)^H i g 

[0037] HI 8, H20t^L/tAtii> t 3ffi1IfflDL 
L3 A, 3Bfc*$Wt. a®|5]S&31 (32) (4. 
m^VtefflilZ, teif2~3ns»0, ?n*W 
^^MV^, S®0K3 1(32) 

^-yT-^O^ifciXl.. H2 0OtCK/ 

24)S.DLL2BT"(4, ?n^t-f ^m^CL 
K 1 . SVCLKHFft^, 3MSI5IK2 K 2 2£ft 

[0038] Ufc^T. *»BflA s ^L4 d k-fiU 
^{4, mimsSOffiMSrHD, DDR-I 
(CfflV^Tffiii: §ixl> D L LMA*¥8#:IMtlHlBg*£ 

[0039] 4 o t-tmmn. 9 

•fti*mttm±-t& d l Lm^mmmm^w 

[0040] 

ffiffi**^ 3 4 o k , mm i avss 2 osEiuBioaE 
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gffflzim-f&ztv. mMmi^mmmm^. mm 

m^^-fVMm^'^iv-rmw^za^x. mux 
Dm^ftm-thftmmmmL. mm^mm^m^ 
m^*mmmi%.v : m2CDWW®® ! xwwzit. mm# 

m^s 0 i -3 kmies 1 &vm 2 com& ms&nmmm® 

iX^&. 

[0041] &ttWMt,zi%l D L LgWi, mfEA}J 

aistor- ? ^sti^t-i. v/H-ri/ twztt ixm 
ibt- * ffi^ffl<7) 9 n 7 7 s-tt^-r m2 cowmv -y 7 
^-7iit*-^t, mtttmmn&m^ZAjiL 
xwrn^w-i^mm^-thm^mmmb. m 

m2<nm*&-ft~thw.4<n : mm s t . mm,3m 
w.a cr>wmmfri><vm?.m 1 &x/m2 nm^zxi) 
1 , friam 1 mm 2 nmnnztiztini.hi.tf 0 x 

*u friamiav'm2<?)fi^4*>w , 9X7vT\ 4 
*>±# >5 b 4*>T# 9 co? -1 $ y ^'##l5££fti>ffi;-f 

sr, miiT-?&-ftm<7>?V'v?kix'£-))-th ] m 

b . KriEf n 7 7 &4*$r < k t bWEv^ 
^t«^±5C mf3m3at/m4<0iSi[lIS& 

c*j^TJ4, miE*i<osgiiwa*>fco(Bi«im# 
* , mess 1 wajEiiBwajflii^'c? 7 f- tTB?Km 

1 2 OgSGIRfctttt-*- 1 <0 7 7 f« Srfit 
j&xaWrfflMI^* , IJIET-^aj^fflW^n 7 7X? -y 

* tx rnism 3 2sttfm4 «asiiaKK«*rr * m 2<r>? 

[ 0 0 4 2 ] *»HHtt. ffiWTX^httJ^T, ?n 
7 A^J-T &AJ}'U lulSA^A'-y 7 r 

*>£>JlJ:fi;Sft6?n'y:?fi#£A:frU fflBA^Ufc^ 
07?#f£2^LTffi:^l>#JW![HlS&k, tfliE^MI 
0i&^ffi^Sftl>#mn7:?£A*kU aa-oas 

fc^Srffi^-fiSlOjlglilBf:. m tEll 1 ^SHs] 

2ff)wmmt, imwtmv«,9t. w£3&2<n>m& 

1, IS2c7)gBIsIS&0^^7 7"Sr-tU#xlpft-t5:iiS^ 
r®$b, m&ftMEtoiP ^ ffi^ 2 ft 6 7 o »/ 7 £ 



* 7r^feaffi§^ffl^5r!iJ^-tl.m3coa®(l]g§ 
k, MSmiOSglllS&cOffi^fl^A^k u a»o 

8** ?r«a BffiSftfcawj* ? raises 

*fcflr^tflJ*f*»4««BHlIBl:. IM3, $4 
<ioag|illl<oaj^-f&A*L, 4^±* s 0fc4*>T* s 

o*\ MBm3, ^4«a®ii]s§^-eft ; eft^tii^ni-f 

<r)±h±a l *)<r)94 5>^-C$5£$ftl>kki>fc, frlE 

% 3 . H4 c7)as@]B«^ftmwai^fi-^«4*>T^ 
0x7 5/*rfflsesfti^*ffl*-rsS5 1 wv/h-7V 

?f-ks tulBlglWv;l/f-ri/i7-9-cojil*SrA^tTai 
*U tuiami«v;l^f-7V^-toai^2:S^ft^kL 
T s T-^^S^1-S^2W;l/f-rVi7-9-k[SI-Og 
®B#Pa^*-ri.^5-com30v;l,f-7V^'ti:, MIE 

mtmw£fmz^tz>y$.~cr>mi<w<»/7 r t . bwe 

* 1 Wn* -y 7 r »aj* £ A* U MlEA* a" 7 7 r t R I 
Wmmr3$:%-t&y$--com2cr>;<v7Yt. Zffil, 
ffi&Jirt 'y 7 r <7)ftji k , friE^S -OA* 7 7 r Offi 

b5!E!&3, ^4c7)5BE|lIS&c7)tf}^^>yr^flJ#i.Sft-t 
&ffi^-tl»j|2<7)^>>y^i, feflliteJl!2<oaBn7 
^;l/-rmBk, HI*.. MEm20v^f-7'^^-t 
tt, HiifEmi^^rv^lfsoai^fl-fSrA^t. A 
^$ft-5ffigt<?)T-^W— ?S:SI^L, *EW*^v7 
filB^2co-7;^7>^-tcotii^ft-t2rA^LT 

[0043] *wm. $ ^tffitor^^'? mc*j^ 

X. ?vy?m^t:AJ]-t&AJ]rtv7Tb, fflEA* 

§-ttfcfi-f *aj*-ts»io5iitii]»k, mrf 1 «oa 

SmSSWSWI^SrA^kL. MStoaWJ? yTOdfe 

l.^2coa®@Bk, MEA*A*7 7 7<7XitfJ?n-y? 
k. filBm2coa®II]S&coaj^i:cofiffl^^^ffifSfi 
fflttjaiSt, lulEfifflM#5coffi*tJ;vT7r s ^7 
y^7yhL, fffEimi. m2coa®B]g§wai^^'y7° 

*flj»i4^#feffl*-f4»i«*^y'i'k, mail 

KS1^7y^cO£iJ^€r7 7f-t, BUlEmi, H2c0 
31iEIl]»tffilfrt*SlW75-f^fcs Sr»ifcS51<0 
Sgn 7 7)V-7°®$&b s MEA^Ay 7 r BI&a>S>aj 
j)Ztit?v»/7m^£AJlbL. Mmco&J]?v7'co 

ohti*mmtitz&^?v7°frmw^tzm*#, 
■x*t&3<&mwtit, mmm 1 ossniBotH^ifi 

friBSS3. m4coSM[HS&c7)ai^fl-t^A*L. 
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(D^ti^ticomtim^^r.ib^ o <r>9 a s yyrws. 
•fi.® i tfrr/H-ri^-tf-fc , irfam i wjv+tv? 

)V^?V7+rk. MBm3»v;b?-7V?1fC9ii}:Jj£A 

l<0A'77rt irfami W^7rcoa:fi£A:ftLlly 
ETJJ^ v 7 7 k 15] t»*iaS:**4 9 5 2 <D 

tffljwsisfc. m2«ofi;ffl«ati<?)a5*^J: | 5r'y7\ r 
r^TOASfi^fcrtsf^^y^k. tutem 

2^v;l/f-7V^tf[l]S&Wtil7]fi-?2-5 LT 
ATJt/t, fiK^2«0*'7y^<0tti^5r7'yf-Ls BUfB 

m3, m<v&wmmzmi-&m2coTyji-k, z 

2 ov/H-7" iv ? , mfieSS 1 OT^fTi/ ? -^ft 

l , mamax 7 7 r una* 2 <twh-7^ ? -to 

[0044] 

0 1 k , Afl^fceflfctSaSfifc* 1 a 

t/m2<7)Wm\s\$& (21, 22) TS»iS-i^^#t , 

asuiK (21, 22) <7)agB#[ifi£p»-f i> £ k 
SsiwSeiilK (21) irbZJjffin2fte>immft 
W&Zttmtt&Jj-fb* DCC«iBffl<0313iav^ 
;P-riSf (2) £fcwc, luiaA^ft-fSr^Jl-rs^ 
AI9K ( 6 ) Srfflx., ®K ( 6 ) Ottttlft-f £, 9 

i , %2<7)wmm (21, 22) Tags*, ^mm 
» ( 6 ) cotb^ft-f-km2coa®niss (22) <?om^« 
^eta^^-ii-i.i -5 tm 1 , m2<?>wm& ( 2 

1,22) w®iiBfBI*WB-t** 1 wSSHHS^S 

(23, 24) Sr^T^S. 

[ 0 0 4 5 3 S to fc, A7](I-f-tS-ci'# , r-^aj^ffl 
co^n-y^ftf- (CLKOE) *4j£U a»<0r-^ 
£MtRffi7Tt6-?;H-7V?'^ (4) t*tLTSHEr- 
9$tf)R<Fi9W7 (CLKOE) *mfrtZ>W,2<7m 
In7^;K7'gl ( 3 ) T*-5T, ^®S8 ( 6 ) (O 

&t>m^zAj}ixMmzitmi<?)m (outr) * 
&wi3<T)wmm (3 1 ) fc, mmwn>v?)v 

-y°mw ( 2 ) atMrtt* ^A*tTSS§-frH2^fi 
# (OUTF) £iB:frtaS540jIg|I|l& (32) k. 



S3, Sfl4<DjIg[I]SS (3 1, 3 2) frhcomi. W>2 
<T>m^ (OUTR, OUTF) &A3JU mi, IS2CO 
m^^-Wx^i^i* 1 Oxv yf, 4^±3&s 0 k A 

*>t* s o<9^ sy^swaesii, mi, m2<oft^) 
oo^ 5y/36«as**L4m#*. fnar-^aj^ffl 

<n9u<>9 (CLKOE) k LTt±J^-r-S>tHS§ ( 3 5 
A) k, T-?ftj}R<0?V3v? (CLKOE) 

< k t> ( 4 ) am@m#m&2-itfcm 

-f k , friaATJffi-^k <Offiffl#-Rt* =fc ^ tfifflam 
3, m40ggH!^aEB$PiSri)s|g-ri.m2^Sgp 
(3 3, 34) fcflM.TV*4. 

[00463 x mmwi. *%wm&¥mmffi.® 

^ft^- (CLK/CLKB) SrA7l-ri>A7l^'-/7r 
( 1 ) k, A73^'-y7r ( 1 ) 
fl^SrA^Jt, Xftl.tz9>Qv7m^*2ftmL-fzftW\ 
?U>y? (CLK2) ZliiDthftfflm (6) k, # 
(6) *^ffi7J§ixl.*if^n7^ (CLK2) 
SrATlkL, 5V^S*4ageifflOlfflft<oaj*^'y7- 
cO3*>M^?tl^ffi^^-yTJ;0, ftffi^P?? (CL 
K2) ^gg^^fl-t (CLKHF) 
EI8S ( 2 1 ) k , gg®S§ (21) ( C LK 

HF) £A7JkU SV^tP^SBg^HIW^ftwa}* 
^7r<0^*>S^fL^ff}7:^-yrj:'?, (H7^t#(C 
LKHF) fe3IffiS€fcffi^ (CLKFBH) Sr!±57]t 

mmm(22)k. mtw? (clk2) k, s 

( 2 2 ) co&jim (CLKFBH) kSrA* 

3)k , (23) cOtil^S-gftT, ffifflOtt 

WMzm\ TvrXWtVWsYL. mi, 
m2coaSIUS& (2 1 , 22) <7)Q!i)]9 vT&SfeLh 
(24) k, fcflttfcDLL 
(tCK/2^)SDLL) (2)t«iTV^*. 
[ 0 0 4 7 ] S fet, ^WtffS^mWWMIIilBSSlI 

(6) *»fe{B*Sil4^ffl^oy^ (CLK2) £A7l 
kt, SVMcM ; 5:^SSB#raoltiicw|li^^7 7''^dfe 
aBWStutffi*^7 7-J:>3. ^JS^n-y^ ( C LK 2 ) 
*3SiS-U:fc^ (OUTR) ?rtiJ^tl>a®IlIS& ( 3 
1 ) k, SSmft (2 1 ) COft-ftim (CLKHF) * 
A73kL, S^tM^«.«B#fflcoMSoai^^77 0 co 
7^aS?5futaj*^<y7"J:0s fl^ (CLKHF) Sr 
SS$-it7t(t^- (outf) £aj7rt§SilH]S& (3 
2) k, SSSSS (3 1, 3 2) CDfttim^ (OUT 
R, OUTF) ^A^jt, WUXftiLhl.tf *) k±*>T 
4»90MS^. SJMf (OUTR, OUTF) 

^<i-eyi»4%±*« 0x7 s^cass ai* 

"fSkktfc, ;^nV^c04*>±* s 0 k 4*>T* { 0 <7) 
^-f5^'* s , iUTjft^ (OUTR, OUTF)c0ftL 
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M-ris (3 5 A) k, V/H-TV?"? (3 5 A) 
<oaS*^# (CLKOE) £AflU V/Uf-TV?'* 
( 4 ) k laJ-^gMWraSrfl-t * 9 S -cOv^f-TV 7 
■f (3 6) k, (3 6) OffiTJft 

W'y77 (5) tratagn*rBi^*-r 

(37) k, «1W<»7T 
(3 7) flifcttWAflLAA^-y^r (1) fcHfc 
lffl^ia*#t4^5-«SS2WC<y7T (38) k, 
XhiU7T (1 ) Wlft^CLKlk, ^5-<0* 
2W<»7T (38) C0ffi7]fl-f (CLKFB I ) k£ 
A*Liilfe^-^ffl36t*aj^*fflffl«Bai» (3 

3 ) t , fifffi^sn^ (33) «atfj*girt . mm 

HISS ( 3 1 , 3 2) WiftfJ* vr*tmz.hit^i&Jl 
~thil*rs9 (34) k, fcfllifcDLL (AffiTlffi* 
DLL) (3) k, 

[0048] V/Wf-TV?-? (4) a, 7W71/n 
(3 5 A) tfDffiTjffi-f (CLKOE) £, f-^tttTlffl 
^ny^fl-tklTATDU (4-ocor- 
?) <0— o£jMlR1-&. aj7JA".y7r (5) livA-f-T 0 

u^if (4) com^m-^-srA^u-cai^jssm^fem^i-t- 

4. 

[0 04 9] V)V+?V9-*t (3 5A) (2, aKBft 
(3 1 ) fltfttft* (OUTR) *A*U B*fi^ 
(OUTR)coir*>±^'Dfci*>T^ , 5^$-maiL, * 

%fi!<» (HI 2C03 0 1 s 302, 303) b- M 

wrnrn ( 32 ) waxm^ (outf) oi^i^ok 

<0>W**ffi#r*S2«9fi#£jSI!II& (01 2O3 0 
9, 310, 3 1 1 ) k, flffiWKHVDDfcfBjttWI 

73t-&5vHc^«M0^1, ffl 2 <9b 5 (M 

p2l mn 2 2 ) t zmi, w. 1 <om^$Li$m$c7>& 
t><D%Mm^-t>m wbyyisz? (MP21) mm 

tzimtfm 2(nYvV i J^9 (MN22) C0$IJ«^(C 
[00 50] *%?m. 06 %gfflt& k , fflCOmffiCD 

mrnza^x. 01 8(^t7tDLLco«)5S;t, mm® 

»(3 1 ) *»feaj*5<l4^# (CLKOE) £5-yf- 
LTA^LT, ii*7V9 (34) frh 

Srtzti&f-vTmiiRm^Zyv^i, sg@s§ (3 

1) ttW-|>T7-f-M3 9) SSfctfltifcaUSfc 

[0051]**:. ^Jii:, § fcfcBloSS&OJ&JBfc 
fc^T, 05£#{?ttl>k, SSBIK (21) CD&jlit 
^ (CLKHF) Sy^'ff-fkLTA^L 

t, tifjy? (2 4) frbftfiZii&f •vTMSm^Z 



5?f-L, SMS (2 1, 22)^*^1-1.75^^ 
(25) ( 3 5 B ) A>feti#j$ 

ill. ft^ (CLKOE) Zyvf-fJ^yyimtlX 

ffi#Sr7«yf-L, jIffi|I]S&(3 1, 3 2)tfla^4T 

(3 9) MiifclMtfcl/tfciv*. 
[0052] *»bb{±. zv-mmmmtz&^x , m 
3 tMH-e t , Aa^wiD l l ( 3 ) coaeings 

( 3 1 ) £, fil»co3i®[l]S§ ( 3 1 - 1 ) k, mlEffl 
il&OSSIIIft (31-1) wHJ^STJjk-rSfiBBS 
SffiHSS (31-2) k , ffifflSOSSISIIft (31- 

1 ) coftfizj y^-fxKmitzm^zAjit-tm 
mmwmm ( 3 1 - 3 ) k , mm., suggs ( 3 

2 ) £, fflffiK^SMBK ( 3 2 - 1 ) k , ffliBS^a 

®@sg 02-D <wtij]*\j}tt$>ffl.fflmsmm 

(3 2-2) k, ffli»aSH18& (32-1) <oas* 

*a y^~^xm.itzm^xtifthmmmmm 

g& (32-3) k, HlifcflMtfcL.'tfcJ:^. ^^1 
vjh-tv?-* ( 3 5 - 1 ) (i, &ffiH3BI£li|gl 
*»feffl*Sil4»171)SSB4C0fi^ (OUTR1, OU 
TR2, OUTF1, OUTF 2 ) £A2jU Si, S 
4^ft-f (OUTR1 , OUTF2) COAfe±^'0X7 

vt", S:*.±* { 0kS:* > T* i 0^^'f $y?tfM%Zti 
h9Vv?mt, »2. »3tf>«* (OUTR 2 , O 
utfi ) o:£*>T# { Dxyj;'-e, ±*>±tf*)ttt>T 

[0053] tCK/«fflC0DLL (2) OJSSSSg 

(21) ^, fflpBcoM®®^ ( 2 1 - 1 ) k , wmm 
<7)smm (2i-i) <oftt>z\iittzwmmm 

m ( 2 1 - 2 ) k , ffiPSc7)g®@8§ ( 2 1 - 1 ) £0 
gHIK (2 1-3) k, mutimmto (2 1-2, 2 

1- 3) co&m^ Am. mm^i^ixm 
■y)-$h~?)V^yv?-*r ( 2 6 - 1 ) $r{ffl^, agiU8& 

(22) ^, ffiiiscoasiiisi (22-1) k, mt 

oi!5ilElS& (22-1) <offl*tA*kf 4SBBB1SE 

hiss ( 2 2 - 2 ) k , wmmconmm®, {22-ixn 

SHIK (2 2-3) k, m&E@Hlft (2 2-2, 2 

2- 3) oiijTjft-f^A^t, mffiwft^s^jSL-raj 

TJ-r&^f-rU^iT- (2 6-2) Srfllifcfll^k IX 

[0054] *«W(4. ^«-Sg*<03BJBt*V^T, 0 
3*#SW4k, A7JA'.y7r ( 1 ) frkntuvtW, 
^■k, (6) *»feo»«^a-y^k«)V^-Wi36» 

£stRLT , i «s®0K (2i), mmm. 1 « 

{iffl^ts (23) fcftite-f &m 1 ^#X-f -yf- ( S 
Wl ) tfllifcaWJi: LTtiV\ ±fc s M}*v7T 
( 1 ) *»feffl*tfil4^n>y^ffl^ (CLK1 ) kiiffi 
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mcOfVvfm (CLKl B) *>m-thi%2cr>x-h 

A' 7 7r (IB) t, mm2CDAfirt'v7Tfrt><7)7 

n<v?m j $$:ftffl'fm2cDftm$$ (6A) mi 

ftffimm* h coftM 9 n >y 9 t COV vf ft^SrSIiR LT . 
«riB*4 *>3!gGIKfcffi*£*SiS 2 eoflS*-* -y^ (S 
W2) S«ifc»l«fcLTfcJ:V\ 
[0055] 

h, m2oi,z7f;itzft*<Dmwco®® l ffimz. atv^ 

7 7 1 cOiittfi-tC L K 1 £ LT aj*-T4*Hlil 
E§6 & $ fefcfllA . ^HIS&6T"2^Ji$fL^^O -y ? 
CLK2 M=2xtCK) AHCK/24SDLL 
08&2OiIS&2 1 . fiffli»S2 3 , Atfrtffltff D 
LL@ff£3<D3S£|HlS&3 1 . «*3 3 t,Z®teZtl 
T&>3\ -?;Pf-TU^-t3 5Ati s 3IEIIIS&3 1. 3 2 
^tfcfjft-SfOUTFL OUTF^r£^±#'9k&^T# { 
OcOMx.y^Ttt^L, ft-tCLKOE (r-^ltJ*ffl 
?n>y?) £tlJ7rfl>. v;Uf-7V?-9-3 5 A*^*^i 
SflSft^CLKOEJi. fi^OUTRkOUTFcOf 

fouTRWUTF co^ix-e'ixcoS:*) T# Ox >y >>• 

7U?-tf-3 5Bli. a£0R3 1, 3 2tf9ti}77fi#OU 
TR, OUTF«i*>±*»'5Xv5/*TiHW-4. 

[0056] jijiSMWi, 0 1 zmm-t & t , 

A^' 7 7rlt, A7^ 7 7r l#>£>fctJ7]£ftS?n 
•y^ft^CLKSrA^U ?n-y?»fC LK£ 2#JS 
Ufc#ja?ny?CLK2£aj:fc^S#MII»6fc. t 
C K/ 2£fi£D LL(Delay Lock Loo 
p) 2t. AtiJ7]ffl^DLL3t, ~?>V^TV9^A 

[00 57] tCK/24j£DLL2U:, *fflEI»6*> 
SitfJ 9 -y 7V) o fcaHRSfufcSWj 9 1 T i 0 . ftM9 n 

7?clk2 * ses-thwi^ c LKHF^m^-r^g 

EIHK2 1i:, SS0SS2 lOffi^ft^CLKHF^A 
AfcU »Wffi^^-yTO-5*»^3ix^ffi^i^-yr 
£9, fi^CLKHF£S®$«rfi^-CLKFBH£ 
ffiTTf .g>S£[B|K 2 2 fc, Wn^CLK2L S 
JEBIft 2 2 tfDfflTJfi^C LKFBHi; cOftfflHSr^ttiir 
StiffltMaiS2 3fc, ilffi«»«2 30aj^tJ:9 7-y 
7\ ^^fyM, 3IEIIIH2 1. 22CDftj]9>v 



rimi h 9 •yrmmt^m,ti-ti^y9 2 a 

k. *HjLt>. ij^y9 2A\±, WWm2 1. 2 2£ 
$ 6 (3g S> it £ gBtfh 12 . #J i. tfT -y 7°# 

[0 0 58J A6MJJMIDLL3H;. #«&6#>£>ffi 
#3fL&#ja?o-y?CLK2fcA*i:U HR^att 
^ -y r c7) 3 *>3S^2 ^ ffi* ^ >y 7" J: 0 , ftM 9 n >y ? 
CLK2£aS$-££ft^OUTR (^=2xtC 
K;fflL. tCKti^Dy^CLKO-^) tjlj^f 
^SS@S«3 1fc. gg[HS&2 10ffi^ft#CLKHF 

•yTiO, ^#CLKHFi3HES€fe^#OUTF 

™=2xtcK) zia l i)t&mmm%3 2t. mm 

@S§3K 3 2Otb^fl-f0UTR. OUTF$rA^I 

0. «*OUTF»4fc±a»90>*-f 5y^T4*>T* J 

±*s 0 s O U T F COil^T* 1 0 tf> ^ S V9X'3L*>Ttf 
l>fI-tCLKOE (r-^aj^lffl^D-^) Srffi7J-fl» 
7;kfrvn3 5Ai, -?;H-7V?-F3 5AOtb^ 
ft^CLKOESrA7]U, v;Uf-rVi5"t4 t IHMOS 
5i^Sr^-tl,rS-(7)-e;l'f-7V^-'?-36!:, 

rw^3 6waj*^A^t. %1}*»j-77 sfcHta 

»ra^*-tS^5-OA'-y7r 3 7fc, A 7 7r37 
OfflfflttiTJRCLK, RCLKB^A75LT#fficOffi-^ 
CLKFBI^ffi^U, A7 t 3A'-y7rlfc|S)t3i®B§rBl 
Sr*1-S/5-<0^'<y7r3 8i:. A7J^'"/7r 1»HJ 
77CLKlt. rS-OA-y7r 3 8<7)tii73ft-f-CLK 

f b i tnmmim&hmmm-i 3 1 , effl^ 

^3 30ffi7 l )^i , ?r-y7', 9Vy**7>Yl, 
0K3 1. 3 2<?>)&)9vT*®mt&9vTmMXft 
*%-K-thti7V91Ak, temth. W/934 
tt. SSBIK3 1. 3 2*3fcfca6#4<fcKM&*Ji 

coas^j^ ■yr*Mit htzt><r>9 •yrmmmzftji 
b lx , ct 0 /j^a® B^racoajT] ^ -y r^a^i, fc* 

[00 59] V/Pf-rU^-t4{i. v;Wf-7°l^^-t3 5 
AWtb^ft-^CLKOESrA^Ls #X7yS(l4O<0 
r-^?*<0— ofeHRJO^L. ftjjrt>y7r 511. 

-?t^ru9-v-A^mtiii^DQj saj^sSB^feftt* 

-OV^f-7V^-9-3 6{i. H i ghl/^tLowI/ 
^£OlI^ffl$:A*L. ft^CLKOE(O4*>±^0. 
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[ o o 6 o ] H2 a 1 itzmmcomttzmm-t 

[0061] tCK/2£j£DLL2£i5Wt\ S®@ 
S#2 1 , 22(i, #JH:?n>y?CLK2 (^Dy^CL 

K^2^cojiM) sags-e-, mmm^2 2<Dmnm^ 

CLKFBHWI'y^, #JH?0 «y ? C LK 2tf)X-y 

coo62] mmm2 1 , 2 2»jBbi«h£ t d t-r 

2td=tCK 

kZtl. fifCLKHFJi. WD7^CLK2M 
tCK/23SJlfc. ia«i2XtCK<?)ffi-^T'*)l»„ 
[0 0 6 3] v;l/f-TV^^3 5A(i, Wn»?C 
LK2SrS®H18S3 1 T"t d OgM$^ffl*ffl-f OU 
TRt, Smm2 l*»feflJ*S*l*CLKHF (MI 
2tCK) fc, agHIB3 2tT. t d OSgStffcai 

5 y/X'iLhTtf 0 - ft-f o u t r<d4*>T# 5 0 -4 
5 y?"T4*>±# 0 , ft-sfO U T F <?)4 *>T* { •? <0 ? -( 
5 yyx'£k~TJfi&fi J %c l k o e (f'-^fti^ffl^n 

<y?) £ffi?rfl>. iOfttCLKOEWM^/Wi. 
tCKfcSfl*. **5. ft-fOUTR (iSS3fi2xtC 
K) «H i ghUK)\simb. ft^OUTRfr^tCK 
/2afL?tft-fOUTF (MI»2xtCK) <04%± 
m<T)9A $y?iZm&'9, fl^OUTRtf)4%T#9 
C0^-f Sy/fcft^OUTFCOHi ghl/^vrnWUiWi 
Sr 1 ?, ft^OUTR^^i^'DWrM Sy^'T"i*>± 
^•9, ft#OUTF(0i*>±* s D^^-f S>-7'Ti*>T 
#'9, Hi ghl/^^ft^-OUTRCO^WOc 7 )^ 
A S.yfTi.ibttf*). H i ghl^K7)OUTF0)4 

hTWcofA sy/T'4*>T# s §, ifCLKOE*' 

[0064] ?U-y?CLKOE[;i, V;l/f-7V^^4 
i;|Sl-coa®B$p B 1cov;Wf-ri/^-9-3 6, HJ*A'.y7r 
5 t |HI-^3Bief^A.y 7 r 3 7 , ATJA'y 7 r 1 fc 
H-<03SP^eo;<y7r3 8*fi*U fl^CLKF 
Bit LT, fiffl«B9SS3 3CA*S<X, ffiffi«»I»3 
3T'?0>y?CLKli:fg-fCLKFB ItWfifflM 

BtJHSfU ffiffl«»»3 3«aj*{=a^*. 7-y7\ ^ 

, as[UK3 1 N 3 2co? -yycDtymm 

[0 0 6 5] DV^TVWAte. t—?&?IWl7w 
?£&m^CLKOE<7)4*>±# s, 9, 4*>T# {t 9<0:? 

[0066] fl-f-CLKHFfi, #Jf? O <y ? C LK 2 

ttSA-bPOx? j^*»fe3SililB&2 1 co3BB*iat ck 

/2atlT4*>±tf { D (02CD^» ( 1 ) ) , IfCL 



KFBH(i s ft-§-CLKHF*^. gHl]8&2 1<DB® 
B^HtC K/2mtlXM$i-& (1120^(2) ) . 
[0067] ft-tOUTR(i N ftffi-7v»/7CLK2<7) 

4*>±# 0x7 . mmmm 3 1 1«« 

tLXi*>±Jfi*) (0203** (3) ) . #Jf?n-y?C 
LK2cO**>T* { Dx-y^>^>. a®@8&3 lt'Wa® 
IfflaiHBh.TAfeT*** (B20>** ( 5 ) ) . 
[0 0 68] ft-fOUTFii, fg-tCLKHFc0i*>± 

> wmm3 2vcr>w&mmftmtix±-h±.tf 

9 (H2C0^ (4) ) . ^CLKHFOiVWJ 

3Bi|ll»3 2 , C031geia4J«h.'r4t»T* t i 
(02^H (6) ) . 

[0069] r-^tiJ*ffl^n-y^CLKOE(i. ft^ 
0\JTRcr>iL-t>±.tfW?A 5y^'T-4*>±* s 0 (02 
(7) K tCK/23SM3t^OUTF054-fe 
J^9tr±fcT#* (020** (8) ) . 

[0070]OO'Utf-^!iiM;n7?CLK0E 
ii. ft^0UTRO4*>WyT"4^±* {l 9 (02O* 
18(9) ) s tCK/2jHxfcfi^0UTFO4VF** 
>9T4*>T#'I> (02<O** (10)). 

[007 1] J^T, f-^M?n7KLKOE 

t dO + t CK/2-t dO = tCK/2 

[0 0 7 2] ~?Mr?V9*r?>b^ A>y7r 3 7. 3 8 
0*fteh.tf>jK£iSf[S]£ t d 3 , t d 2 . t d 1 i: Lfc 
%£\ fl^CLKFB 1(04^13X7^, fl»C 
LKOE(Ol*>li {l )X7^'^ V/l-f-7V?-9-3 
6 . A'-y 7737, 3 8«aeBflffl*au»Lfc^lSIt d 
l + td2 + td3««h.TV^* (H2C0 ( 1 1) # 
HB) . 

[0073] fl-^-CLKFB I (04^^ 0 X-yi^ii. 
il^Ott-tCLKFB IOTCfc'Sr^Jt^n-y^CLKJ: 
Ofc. n-t^^^O^n-y^CLKlC04*>±* sl 5x 

7j/'(?n7^c LKco-f-A tJVvm&bMfrkkftrt 
C04*>±* s OcO^'fSy^SrS^fctT.ffi-tCLKF 

BI5y4*>l*>*l)X7yll 

ntCK+t d 1 

[0 074] L^t. ft-^CLKOEW4%±* {, 5 

x-y^'co^^ sy^ti, 

ntCK+tdl - (tdl + td2 + td3)=nt 
CK-t d2-t d3 

[007 5] ^jv^-rv^^A^imLtzf-^^ii 
m&mza wt N \m c l k o e o4^±* j o x -y 

•7;^TL-^-t4c0tB*^a®B§P B mt d3, &f) 
A'.y7r 5c7)a»ra*H d2TS>l»;i:^t (02W 
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(i2)). r-^ai^-f DQj«as*^-f 

(ntCK-td2-td3)+td3+td2=nt 
CK 

Q j <0SWj * -f s yrtH&ti . 

[0 0 7 6] ^/t^n-y^CLKOEtf0i*>T* J 0X>y 
? >f 5 y ^{i . £t>±jfi 0 X -y i/fr h t C K/ 2 g 
tTCfcD. &coSS2T-*ffl:tti#DQj<atti;)j*-f 5 

y/te:. ?nv?cLK«?n>y?^?;i/^W*i^. 

tCK/2tf>*4 Sy^kftS (H2«0(l 
4) ) . 

[0077] S&fc, ^n7^CLKOE<0i%i 

tfijx-ys^fc (mrtH]<?)ji*>±* s, 5^^tcKjSi 

I)) , v;kf-7Vi7^4^g*L-7tr-^til^l«gS§ 
taut, ^;l^-ri/^"9-4«oaj*<031EBSiatitd 
3 . iti^J A* <y 7 r 5 OjBE^fB]* 5 t d 2 T"£> t Z t *> 

(ntCK-td2-td3) +td3+td2+tC 
K=ntCK+tCK 

kfr 1 ?. ?uv?CLKco&^?ny?^?/U9li3& 
BfoflW)^ Sy^k&l. (H203 (16) ) . 
[0078] i£?Pv?CLK0EC9i'feTWX>y 
i^O? -f S y m . iA-t** >)i7y>^tCK/2I 
ftTfcD. »40?-*ffla«*DQJ0)Htt*-f 5* 
/Si. ?P>y?CLKc9&<9?nv?^:7/l'WBBi&l$ 
&frb, tCK/2(Vf 4 S-yrkftZ (H2iO(l 
8) ) . JaifciO, 02fc^Lfcfc9o»fftW*rfi 

[0 0 7 9] H2^-fJ;-5(C, ?07?CLK«2? 
n-y?HM ?;MC ft-tc LKOEt*'^ . 4o<0r 

CK/2k§ix2.. 

[0080] *5ffiHOS52<0ie*«K^V>TiiHH 
1" 5 . 0 3 (i, 2 coH»Jco«?:^-rilT' 

03£#!!-t£k. ZCOmmrnX'ti, tCK/2 
4*DLL2fc*JWt, A:fj?n-y?CLKlfc#MII 
K6"C2#JSLfc?n-y*\ *fcttBft (tfELSrvO 

?U-y?£X-f -yf-SWlT'TOxTfSfMtSkLTfc 
0. A8tfJjf«DLL3fci3Vvti. A^O'/^CL 
K1B (^nv^CLKlOfflllf) SAHIBS 6 A 
T'2#/HLfc?n-y?. ifcHW* (4MIILfcV*) ?o 
-y??r. *>f >yf-SW2t\ flJ#*.TffiJMffik LT^ 

y 3 y (Dec) «tg£»$=5r.U:3£. X-f -yf-SW 
4 -caSWS £ k fCS 4 . B 1 fc* Lfc^StW 

[008 1] tCK/24^DLL2CfeW. 01« 
agE»2Ui. (CDL) 2 1-lk. ft 



S©H]!& (CDL) 2 

mmw®$$2 1 - 2 k . Msmss (cdd 21-1 

n&jim^ZJ 2 7-1 T-RK Uzit^Xtl 

b-thWMwmm^2 i-3*mt. wmwm®s&2 1 

-2, 2 1 - 3 CDit^l OUT A 1 . OUTA2(i. V)V 

f-rv^-t2 6-itA*^ti-c#ffi (^y?>xy 

F) COim CLKHFk LXftj)Ztl& . BlcoaffiH 

s§22t, asemft (cdl) 22-ik. mm® 

g§(CDL) 2 2-l«ttl*C 7 )iElEffi*fcs -f^W 

2 7-2fc«t4RlKaj*&A*i:-r*lSa81SiaK2 2 
-2. 2 2-3&flliT«»«S^ 8H«3Bfi@K2 2- 
2. 22-3C0Jil^OUTB 1 , O U T B 2 tiv;Wf-7° 
k^-t2 6-2fcA*$tlT, m (^/*l^F) 
Oft^CLKFBHk LTtttfl£2x. ffiffiW9HI2 3(C 
A#3*U>. 

[ 0 0 8 2 ] ftffittJSlS 2 3 i t -f h ii *rs 

^24{i. ias@ii]ss2i-K 22-itmwmm 

»21-2, 21-3. 22-2. 2 2 - 305? >y7V) 

[0083] AtB*««DLL|iI3fc*JV^t>. 01«O 
S®[l]S§3 1ii. ffijMMIHS& (CDL) 31 -Ik. « 
S@E]S& (CDL) 3 l-lOffi^BRtiJ^k. 4 ^ 

a-^4 o - 1 \,zihRt&&x*\ftkthmm<m 

m 1-2. 3 1-3t«is «WBS0»3 1-2. 

3 l-3tf){ttfjOUTRl. OUTR2(iV;Wf-7°lV^ 
-9-3 5 -2T\ Jp-ffiOff-^C LK RE P k LXtHfiStl 
4. 01c7)a®[s]SS3 2i>. fflg®HIS§ (CDL) 32 

- it. aagmss (cdd 3 2- lott^oiESKft 

■fit. 4 yA'-^4 0-2tJ:l)Rteffi^^A^k1-|. 
ffiNSSIDft 32-2. 32-3£{|;t. tKHSSDIK 
32-2. 32-3<0Jli^OUTFl. OUTF2&. 
«WSillI»3 1-2. 3 1-3«HJ*0UTR1» O 
UTR2kkttC V/Wf-7V?"9-3 5-l tA^Jc? 
fl. -7^f-7V^^3 5-l«. r-^tii^fflO^O-y 
?CLKOE£tftfjL. v;H-7° 1/^-^4 fcffil^^ix. 
V^f-7V^-^4t1i. r-^aj*ffl<0^n7^CLK 

[0 084] -7;Wf-7>^-t3 5-2{±. ft^-OUTR 
ltOUTR2$rA^jL. ^tL-e'^il^i* 5 DXyy 

|,mfflOft-^CLKREPS:ffi^L.. ft^CLKREP 

{±. vn-friv^'+M fcpl-(?)a®^<o^5-<ov;i/ 
-f7V^-9-3 6tA^2tL. 3 6C0S* 

ft^-ii. ffi^A-y 7 r 5 k n-<r>&m<r>-f^-<D^ 
-y7r3 7(CA^$il. ffli?n7^RCLK, RCL 
KB^ffi^lL. fflffl^n-y^RCLK. RCLKB$:A 

fit, AD^-V77 1 kPI-WSSWrsW 5 -COA'-y 

7?38£lf;t. A.y7r3 8{i#fflc7)ffi^CLKFB 
I^tiJ^lL. ft-^-CLKFB Itififfi»§53 3tA* 



(t 7) )03- 
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[ 0 0 8 5 ] 3 3 coffin * A7J k -f i> * *7V 

?34(4. fflaglHS§3 1-K 3 2-lfcttiffilEIil 
813 1-2. 31-3. 32-2. 3 2 - 3CH9 i7<T> 

[0086] [23k:^-f»£fcfcVvt. DCCffilffl 
W$rV">*§&. X-f <yf-SW4(Ci3V^T. ffi£[HS&3 2- 
lcOATJkt-T. tCK/2£j$DLL2a>£>{fi7J§;h. 
SCLKHFKffigWrfK, *4 ■yf-SW20>atfj!& t a 
Affi*«DLL3tfeV^Tii. y*S 
W2T-^IUS&6 Ac^JfffiTJXtiATJ ?n7?CLK 
B 1 Bj&sgHRSfli.. 

[0 0 87] =5rfc, A^^'-^rlBii. Ai^''/7r 
l^A:Mrfki£fBA7Jk£ti. tiiTJii. TdvUVT 
1«^CLK1 fciBffifcSil*. DCC» 
fflVV5rV>*§-&. 7.4 .yf-SW4tfcViT. SEE8&3 2 
-ICOXfSt l/C. tCK/24fi£DLL2*^ai*$ 

^^ft^-cLKHFcoiEffi. xaaani^s 7.4 vf- 

SW3T'iS^ixS. 

[0088] tCK/24$DLL2fcA7j£*l&?a 
7?k LT. 7-f •yf-SWlT'2^Jf^O>y^CLK2 
*«KSiX^^. Att}^1f«DLL3T-t. M -yf- 
SW2fci$Wt. 2#ffl?n-y?* 1 Sfl3ft4. 

4. 02C*tJt<to^. WOUTR, OUTFOW 

OK. ft-fOUTRl. OUTR2. OUTF1. OU 
TF2rt { tiJ7j£ft.. ft^OUTRl. OUTR2. OU 
TF1. OUTF2c9£^±#9X7;'"£fflVvtft-fC 
LKOEjWftSStl* (04 W** (7 ) . (9)k. 
(10). (1 1 ) #JS) . 

[0089] tCK/24zj£DLL2T'ffll£7077# ; 
8S?3fU Affi*1imDLL3Tfca«7ny?#»R 

l>. 

[0090] XA -yf-SW4T. No-DCC^MJK 
L. DCC«|&a«m&iV5:Vtfft£, AffiTJMfDLL 
3<0»#»ttU Affi7JffliifDLL3t4. W»7T 
1 tS>h<T>9 n-y^CLKl fcfcf L"C . ffliI®0S§3 1- 
lk. tttiNffiieiiIft3 1-2. 3 1-3*^0. A 

1 B*^tf)3iffl7n-y7CLK 1 BtdtfL 
T. ffiI®HIS&3 2-lk, Stli»>i®!MlS&3 2-2. 
3 2-3*»A>^l.{a*>{i. 018£^;L£tij£k*#W 

[ 0 0 9 1 ] #3^O»3«0SiSfflfc^VvtiJWI 
+&. 05«4. ^^comsO^li^fflfig^^-rHT' 

£. 5«yf-fS5«yf-IlI» (754 7) 2 5. 3 9£fit 



[0092] tCK/24ij£DLL[I]i82' KfcUT. 
754 72 5(4. *^y^24*>fc^«/rS^ft^ 
£. SE0S&2 lC0fflaft-#CLKHF<0ifcJ^9x 
■yi^-yf-fiflMtfcSfi*. ^*»K14. 75 
4 ^ 2 5 <0 5 -y f-? 4 S Vfifi&WCh 9 . SffilUSS 2 
1 COffiTjft^C LKH F(Oir*>_li* { DX-y ^'SrfflV^^ 
kt\ ?.>y7"flJ#CfcVvC. A-f-h*7ll-k£*ll>. 

[ 0 0 9 3 ] ffi-f C L K H F ftiLhhtf Olv ^*t75 
472 5(4#'7>":$' 2 4frb<r>9 7 7'jMiRft-f £5 -yf- 
U 5 7f-£fl£ft^T"»E[IIS&2 1. 2 20)9 <y7t 
tmtfctb. Hl4*«HLTKWLfcJ:'5=ar, Af- 

KH&t&v*. -r^*>. agEiss2 i«oaj*^vr*> 

^>ffi?]$ill>fI-^CLKHFWi*>±A {, ?B#t{i, SE 
08&2 1. 2 2K(4. 014<D?77° (D1~D2) % 
«1-|>^a7^AVkX(i#S^-f (SMS 2 1T14 
^^77*^*511, g@[US§2 2Wi. ££L< 
fi^#AaS*i4i: . iOBfoTC. ? y7° 
OW£ £ ft -? T h tztbTb h . 
[0094] Affi7]«iSDLL3' fcfcWC, 7547- 
3 9(4. ^'7>'^3 4^feO^-y7°SiRfl^Sr. fi#C 
LKOEX-yvj-i-lffifctZht. 75473 9(4. 
UiTjfl-^-C L K O E JOifc-t* 5 0^7 VX9 7 ratRfl 
^77ft, 7 7f StLfcfl|-9r3BBiI» 3 1.32 
<n9**7&amht&>* HI 3aVBI14**B8tTR 

LKOE(50i^±* s OB*t(4. ft^OUTR**. gg® 
SS3 1*^tB7J§^8#^T'*0. ffl^OUTFiiOU 
T R i 9 iSftTiiiTJ Six g®@S§3 1ka® 
3 2 * ttt . 9 7 r Sfafrf wd 7 ? Av^x(i# 

A 725. 3 9*mit:mfflm\i. 02 OK 

[0095] at. *«fflw»4 «S6*WK:-?v%-CilHB 
■tS. 06«4. *«Bjc0f(S4Oiafctfl<0fll«t*tfc*> 
H18K^Uc«K. i]*7V9 3 4frL><?> 
9v7M1RmnZy'vi-tl7>y1-®ffi (7?A7) 3 

[0096] Aiti*ffl«DLL3"fctSVYt, 75^t 
3 9(i. ^^y^3 4*^«0^7 7'StRft^-Sr. SSS 
8S3 l«tU7]fi#CLKOET-7 7f-fl.WB£k$ix 

[0097] *«^3iB5 <0|QtMt-3V^TSiW 

07ir#Hg-ti.k. ;<osaswii, Hit^ufc 

^Jl®K6$rli.^«fc^^T. tCK/2#2J?S<;DL 
L2". Affi**MtDLL3"tfeV^Ts ^^^^24. 
3 4~frh<r>9 -j7Wmf%*v«t 1r-th 5 7 &Wk ( 7 
5-f7) 2 5, 39^%LX\^h. "&m2\, 2 
2. SEHIS&3 1 . 3 2<0? yrtWK, A-f-b'(i 
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[ 0 0 9 8 ] 08 14, ±siltz&9mMcr>7dJ'-<-y 7 r 
1, 1 BCDffiS&CDmZ^tmTfo&, 18 (a) \Z7$f 
A^777(i, LXffifctSti, V-x* 5 * 

mni 03 (*mmm&y-hte%M2ti. xtv* 
bja^sh^ini, iN2i l zm^tit^wmh^y i J 

Z?MN 101s MN 1 0 2 k, Hifcft b^y^'X^M 
N101, MNI 0 yb US V D D HfKcfic^j* 

£ft£#l/yb$7HIIS&MP 1 0 1 , MP10 2£4: 

SM^fiaA' 7 7rJW WWINV 

1 0 1 fcflttTHHSSflTHS. maxii^i N 1 , 
IN2C, ii^ny^CLK, C LK B^AJlSil, 
iti^^O U Tfr £>J?lfl<7)fi^C L K 1 tf&jlZtlt . 
[0 0 9 9] 08 (b) (,ZKtXj)'<vyrli. 08 
(a) WflKt, ZocOPf-^l/MOSh^y^X? 
MP1 0 3. MP 1 04, ZOCON^^MOS h9 
y;>'X?MN10 3, MNI 0 4£{|;i*:i><0'T"£>9, 
A2K9i^>±#' >5 k ifcTtf 0 <fl£«a@SIBII£*/h$ 

[ 0 1 0 0 ] 08 ( b ) § k , iSttfcfi^tf** 

-htJ^3ix5Nf-v^;l/MOS h^y^'x^MN 1 
0 5 KSSRSil. H»A*S^ INI, I N 2 |c$*- h 

yyyVXfMK 1 0 1, MN10 2fc, ^-fi-fitM^J 
(:h7^?MNl 0 3, MN 1 04£ffi;i, 
b 5 5 - * Mfct & P f-v O S b 7 y V 'X 9 M P 
10 1, MP 1 0 2l,Z%il?tlttLmzPi-r*)mOS 
hyyyxfMP 1 0 3, MP104£li!i., Nf-r* 
;l/M0S b5^yX^MN 1 0 3, 1 0 4C0?-'- Mi* 
ilfcfi^Sft, Nft^MOSh7>'y^MN10 
liDb'M yWSfr^ftTV^,, Pf-^*;WWOS f-7 
yi/ZfMP 10 3, MP 1 0 4C0^'-bW4, ^fl-f 
tL, MKAAS^INl, I N2tA*SfLTV^i. H 
IftA^iS^INl, IN2fc, CLK, CLKB^A^J 
3*1, aj*«?OUT*>feCLKl*»aj*3<l6. * 
*$, 08 ( b ) t^-tfifj£Op«, 1fft*3 0 6 1 1 

2 6^8##!S£*lS. 

[0 1 0 1] 09 (a) (4, 01 2 3 (3 

3 ) coffi&n-m £ jjcrsre* *.#js?n«y?cLK 

2U*tt5^^WINV201fc, fl^-CLK 
FBHSrA^-fS'f WW I NV20 2k, 
7^CLK2H y^'-^ I N V 2 0 1 T'RKtJtfS-t 
kft^CLKFBH^ WW I NV20 2T"K«kU 

jf 7 p 7 7 C L K 2 SrtfyftJRO h y yX7 r ¥- hT 
G 1 ■CSg$*fcfi#fc , ft^C LKFBHJ^ yA- 



*INV2 0 2TRRUHt9*A3rt'*NAND2 0 
2k, NAND203S.V'NAND204^A>=5rl>RS 
7U<y7'70-yrk. N AND 2 0 3<0ttt;Ml-^k , 4 
y/W I NV2 0 2cotti*ft^-S:-f y^*-^ I NV2 
0 3TR!|gLfe«#SrA^-ri>NAND2 0 5k, NA 
N D 2 0 4 k 4 WW I N V 2 0 3 COffi^t^ 
£A3rf&NAND2 0 6k, N AND 2 0 7&VNA 
ND208#>£>&l>RS7y 77°7n77°k£{f;i, N 
AND 2 0 8Wffi**^«!Uft^UPH^ai^$tLl»„ 
fiHffl«lBI3 3(CiJV^"C. fl^CLKFB I k7t?77 
^#CLKlfc#Jtf83;h.SS£, NAND2 0 7COOJ 

[ o i o 2 ] 09 ( a ) coimmma. mmm^c l 

KFB I/CLKFBH&gg*te. WW)?n7?f 
^•CLKl/CLK2^fiffiOgiX, ji»£8!*nU $ 
Wffl»UP I/UPHtaS^-tfcaftRkStlT^i. ft 
fCLKFB H<0£*>±# 5 0 X 7 i/'fcft tT#JS 7 O 7 
7 C LK 2 CDi^i** 0 X -y i^fiffl^'lixT Vi 6 if 
f|#UPH#H i ghk£9 (09 (c ) #M) , 

,r*i£§H-£#7y7 2 4 (HUM) TJ4, MiBT* 
^yhT>y7"LT, 2E0S&2 1 , 2 2 (B1«B)T 

S^CLKFB Hc7)A*>±!ti s 0 X -y ^fcfcf LT 7 O 
>y?CLK2 C0±*.±*>' 0X7 i>'^tt*@^i*/C-CV ^6* 
UPH**Lowk&0 (09 (c) #Hg) , j]*?y 

93 4 (Hi#iR) tii, flRff^yt^yu a 

M@S§2 1 , 2 2 (H1#BS) t'coaSMSrM^^-tl. 

[0 103] ft-fCLKFB KOttJj^Ol^'W 
bT, ?D7?CLK1 <T>iL%Tif *) X >y i^ftffl^B 
^'V^Ji-g-, UP It^H i ghkStl. (09 (b) # 
M) , Ctl*WtJt*^y^3 4 (01#B3) (4, a® 
0»3 1, 3 2 (01#H1) cojggM&tWra^-frl.., ft 

fCLKFBI (0A*>±3&S D X 7 x t X 9 n 7 ^ C 
LK 1^4* ) B 5l )l'i'y»ttffimtV^^, U 
P ItfLowfcSft (09 (b) #Bg) , ^7>-^2 4 
X'ii. WW®ffi2 1 , 2 2«3Bi*&*iH5-fr!» J: 3 
SMHI^2 1 , 2 2c^7 7V)tM£iM»-t&o 
[0 104] 01 0(4, 01<D#1®8&6, 03CO^)§ 
m^eACOffiJt^-^^^t-J) 1 ), 010 (a) IZ 
^ti^t, DM7 U 77°7P77°i:-f yA-? I NV 
T2^jaHI»&fl!«L.3tt>WC**. 010 (b) t,Zif; 
•TJ;ot, DS7U7 770 77°(i, favfCLKl 
*SLowlx^T*{li^'f *-7*;l'i;^l)^n-y^hM y 
/ W 5 0 1 k , A^Sk HJ*«3W(»t5<lfc-f VA- 
^502k, ?D>y?CLKlOT i ghK/K'ffiA 
^-7'^k^rl> 7 7 M WW 5 0 3 tights: 
S7X^-5'yf», 7077CLK1^'H i ghl/ 
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*-7')ltt£h 9 n 7 9 M WW 5 0 4 
i; . ATJ^k ^Smm^tlt^ WW 5 05b. 

1, ? o >y 9 M yA-^ 5 0 6 1 A^^rl.Xl/-/7 -y 

7>J .yT7n.yroffi*QSrRlEtTT-^A^ffi^D 
fcffi&-f & . ?n7?CLKlR o wK;U0k # . 

LT, A*ft^*MWW5 0 2#>£>ffi7J£i"U ?n 
7;CLKl*>'Highl/<W^, VX?-5<yf- 
gPCtt, ?nv?MWW5 0 3#5j-WL,t\ * > 
5 0 2, 5 0 3 #7 'J •y7"7n<y7"£ffij£L-TA 

A"-?5 04A J :*W^T. >f WW5 0 2<Z>aj}j£'f 
yA-? 5 0 4, 50 STl^Lfc^tfSWjSil*. 
[0 10 5] HI 1(4. 05, 06, B7fc*bfc7? 

T&9. DM7U 'y7°7n.y7°i:LTfl£j££ttS. 01 
1 (b)!l 75^25, 3 9C01 t'-y hfW# 
(%iyy-?24, 34tf)lf>yh#) 60VX^-XV- 
7"7f5^C7)7 >y (7'J7 7°7 U «y 7° ) <7)*M<7)-#J 

&^t.fck<0T''£>l>. C1C0DS7U -y7°7n7 7°(i. * 
^y^tUTjSr. ft-^CLKHF/CLKOEcOi^i* 5 
9XyS^5 -f&fc-fe. ffi^G (CLKHF 

/CLKOE) #'Lowl^<JU9i:#, VX^-7-yf- 
g|5<7)^n>y^ M WW6 0 lfftybx. rWD 
(jEDEWi) #M WW 6 0 2^ft7j£tU fll-f G 
#Hi ghl^KOti*, -?^^-7vf-g|?T'«, ?o 
■y ? M ? 6 0 3 y LT , >f W<- ? 6 0 

2 , 6 0 3 #7 U -y 7"7 n >y 7°£fi§)£ LTt- ^77 
fL, X1/-/7 7 f-a&O? O7?M>'A'-^6 04 
#*yl-T, 4 WW6 0 2Offl:*j£4 J"W6 0 
4. 6 05 T'KK LfcdWSWJ 3*1* . 

[0 1 0 6] HI 2J2, Hl«V;Uf-7°l/?-9-3 5A^ 

wj&o-wfcjs-j-Hr**. h 1 2 t , £«o 

v;^7V?f(4, ft^-OUTRi, ft^OUTR£jI 
S0S&3O 1 fc^f WW 3 0 2 fc £ <fc iXW&MZ 
tffctttfc , * A^J fc-tSWffiWSSMIW ( EXNO 
R) ®S&303k, EXNORHISS3 0 3«0!±J^$rKte 
tM^W3 04i:, ft-tOUTFt. f^OUT 
F£}Ig[I]g&3 0 9 M WW 3 1 0 fcTiiiERilSS 
•t7tft^-hSrA7Jfc-f&EXNOR[lIS&31 lfc. EX 
NOR@S§3 1 loaj**RRt*-f WW3 1 2 
k, «3IVDDKy-;tf^a*««3*i, y-h*FC 
-f W W 3 0 4 waj^Jfff-jtflSRSflfc Pf-r*;kM 
OSh7yy'X^MP2 lk, Pf-Y^/HWOSb^y 
i->'X?MP 2 1CHW WSBH~K W >Wfr1£Sc$ 
ft, y-hWffctt, EXNOR®g§3 1 lOtttTJft^ 
£b5W/'X?MP22, MN2 3 i DSr* h?WA7 



Sb7>-^^MN2 2t, Pf-v*;HVIOS 

h^w>'x?MP2 l^FW WB?kNf-**;Hflo 

Sh7W>*X*MN22<9FW y^cO^il^'tiiTJ 
WFOUTOEfCSSKSfU T-*ffi*JBf5?n-y?<l 
■f CLKOE (H1#BI) 0*atfj3*l-&. 
[ 0 1 0 7 ] 3 £>K. tiVDD £V-XSW«M£ 
ft, J'-MTt'fWHSl 20ffl:W««3ftfc 
P^-^A-)VMOS}-yy=JX^MP23t. Pf-V^VW 
MO S b 7 yi?X?M P 2 3 CD F W yH&Tfc h'W V 
mwm&tl. **-HIHF-tl±, EXNOR0I&3O 
30|ii^m^£b5Wyx?MP24, MN25±D& 
* h 5 W* 7 t *-*- h X'Wm 3 tffcfi^ATJ 3 ft & N 
f-^^;HVIOSh5y^X^MN24fc, £{B*., Pf- 
•v*;nvib S h 7 y l/X? M P 2 3 CO H W y^i: N 
f-v ^;i/M o s h 5 y i?x 9 m n 2 4 w h -f y 
SSlWi^as^iSFPOUTOEBCSSBS^ ft-f-CLK 

OEB (CLKOEC0ffl««-t) 
fCLKOESfV\ CLKOE B (CLKOEcOfflfl 

ft-f > ^fflv^v^, pf-v^Mosh^y^'x^ 

MP2 3hNf-r^;HVIOSh7yy'X^MN2 4, b 
7>yX^MP24, MN2 5J:0 : 5rSh5yX7r^ 

[ 0 1 0 8 3 H 1 2 £tk LstV^f-ru ^-tcOSjf^to 

A^*^^, EXNOR®K3 0 3*>fe, SMUISS 
3 0 1 M WW 3 0 2««»E»IB , caeSfL4'' , W' 
X#7ti7j£tU 'f WW 3 0 4 TRIR lii LOWU^ 

/l/co^^xfi^-^gft^p^-^^/nvio s h^yy'x^ 

MP2 1*^yLT, aj**IHFOUTOE*«B«ffl[V 
DDt^T'5l#±(fTH i ghU-^kfS. 
[0109]-?-?"UT, fl-fOUTFOA^itfOB* 
EXNOR[HS§3 1 l* 1 ^, S5i[l]SS3 0 9t^y 

/W3 1 ocoMmnfflTJwxmtffafezti&wx 

fftilJjZtl. y~ 7 yx 7 t *f — h T5i® **fcfll*ft , y 
- vm-^x^fih Nf-^^HWO S h5 y : Jx?M 
N2 2*^yLT, liiMfOUTOE*>'LowI/^ 

[0 110] ifc^OUTRWA-feTtfOl^fc, EX 
NOR@»3 0 3*>fe, 38EI1III3 0 1 t>fwW3 
0 2c7)g5lB#p a 1cOA7kXifSW^kX^'tii^$il, -Y Wn' 
3 0 4X'%MltlLOW)/K}WW'XZAjltt 

SPf"Y*;nvios Vyy^x9MP2 ltftyLX. 

ffi^Sg^OUTOEJiH i gh^ktW, 
[0 1 1 1 ] fi^OUTFWAVFtfOBlt, EXNO 
R@S§3 1 3BHa»3 0 9k-fWW3 1 0 

tL^Nf-^^MOS h7>y*X^MN2 2* J 5j->L 
Ts JU^jiSTOUTOE^Lowl^^kSiLS. 
[0 1 1 2] HI 3{4. H3cOV;Wf-7V^-t3 5-1 
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jiVD d tmrnv s smi/zwfcwzfflfcztifcp?-** 

)mOShyy : JX^MP2 1 N MP 2 2, N-^-v^ 
MOSh7yyX^MN2 1> MN2 2£ffix., Pf-V 
^;HV10Sh9>'> > 'X^MP2 1. MP 2 2, Nf-v* 
;WVI0Sh5yy'X;?MN2 1. MN2 2C0^'-hffi^ 
fcfi, MOUTR2> 0UTF1, OUTR1, OU 

tfi#A:Jj3*iTVV&. 

[0113] miiVDD fc«igvs sr^atifflft^^ 

il/tPf- J r^MOSh5>'^^MP2 3. MP 2 
4. Nf^MOSb5yy^MN23, MN24 
fctfs*.. Pf j c^MOSh5yyX^MP2 3, MP 
24, Nf-Y*/l/MOS b7yy\X?MN2 3, MN2 
4<0y-b«S?fctt, ft^OUTRl, OUTF2, O 
UTR 2 , OUTF2#A:fi£:fX"tV^„ Pf-r*;WV[ 
OSh5yy'X?MP2 2(OKMy^£Nf-Y*;U 
MOS b7yy'X^MN2 1 Wl/J >m-<nim& 
fc, Pf-^l/MOSh5y^?MP24«b'Wy 
ig^i: Nf-v*^MO S h 5 Vy'X^MN 2 3 (OF W 

NV2 KOXjlffiTtZTJlZtlX^h. 
[0114] flijgVD D h«»V S SPaltiaf 
iX7tPf-v^;PMOS h7yy^^MP 3 1 , MP 3 
2, Nft^MOSb5yy^MN3K MN32 
W&t* Pf-V^MOSb5y^^MP3 1, MP 
3 2, Nf-V^;WMOSb5y^^MN3 1, MN3 
2«y-h*?-t(i, (IfOUTFl, OUTR1, O 
UTF 2 , OUTRl#A:*j3tU>. 
[0115] «jgVD D fc«*V S SiatCfflft££tt3 
ft^Pf-Y^MOS b^y^'^MP 3 3, MP 3 
4, Nf-v*WOSb7yy^MN33, MN34 
£fii§;L, Pf-Y^MOSb5yy > 'X?MP3 3, MP 
34, Nf+^MOSh7yy^MN3 3, MN3 
4<oy-h1Srf-M&* ff^OUTF2, OUTR2, O 
UTF1, OUTR2#A:fc3fU Pf-r^MMO S }- 
yyis*?MP3 2(0h'W yJg^tNf-V^MOS 
F5yy*X*MN3 l(OF^ySiV)$ijMi:, Pf- 
t^MO Sb7 yy'X^MP 3 4(0F W VSgffc N 
f-r*/HVIOS h7yy'X?MN3 3(0FW VS^O 
«SH^[|SI±*f£V^«SHiS*lT, -f J"<-* I NV 3 1 

[ 0 1 1 6 ] -f VA'-? INV2 1 COttJ^fl^fcM 
-9 I NV2 2£tf-LT, mSVDDHV-XSS^^ 

hifffteA^SfU -fy;W I NV3 1 coffi^ffi-^ti 
b5yX7r^'-b ( h5>'y ; X^MP2 6, MN26 

S S IztmZtltc Nf-v *^M OSb7yyX^MN2 
5c7)^-hSTtA^Sits Pf-^^MOSh^yy' 
X^MP250h*U''f VJBf-fc, N^-f*;WM0Sh5 



y ^ X ? M N 2 5 CO F V A yW? t § tlX ffi 

[0117] 4 yA-? i nv3 i cotb^fi-ifti-f y^' 
i nv3 2^lt, mmvDDizv-zm-im 
ttSfutPf-^*/naos h^y^x^MP 3 scot-*- 

MfffcAASfL 4 WW I NV2 i«aj^#tt 
h5yX7r7 1 '-b ( h9yy'X^MP36, MN36 

*>fe&9?&i%*y*t«) HM-T, v-xwtiv 

Scoy-FS^-fcAifiSi'U Pf-^^MOSb^yy' 
X9UP3 5<T)Y-V4ym-k. Nf-^^MOSF? 

yyx^MN3 y*SHPfc*9^W«Sii"C. 

Jli^S^OUTOEBt^SilT^S. CLKOECO 
fflffift^CLKOEBfcteb&Vv^ Pf-r*/HVIO 
Sh7yy'X^MP3 5, Nf+^MOSh7yyX 
?MN3 5, ^A'-^INV3 2, F^yy'X^MP 
36, MN3 6tt«*UTiV^. 
[0 1 1 8] 01 3\ZmLtt)V+7V9V<MMft:)?X 
Tlzmfi-f l>. fl-fOUTR 1 cr)±1?±jfi f) ( fg#0 U 
TFlJiH i ghK^l T (04(0 (7) ) , Nf-v 
^l/MOS S7yyX^MN2 1 , MN 2 2ifi^yL. 
y-HNl{jJWS<X. 4WWINV21, 2 2* 
tfl-LTlStSft. Pf-v^MOSf5y> ; X^MP2 

OUTOE#3fc»£ft, fl^CLKOE{££*>±#S6. 
[0 1 1 9] fI^OUTF2cOi%±#'9 (fl^OUT 
RlteHi ghW) T" (040 (9) ) , Nf-Y* 
/WVTOS h7>yX^MN3 1 , MN 3 2#:*y U / 
-h*N2l±»1tS*l, 4 WW I NV3 lVRmtl 
ftflW, \-yVX7r7-\- (MN26, MP26) 
£tf-L-a£ji£tl, Nft*/kMOSf5yyX^MN 
2 5(0^- hiffpfcttH i g h i^k#£pflii3fu iti* 
#70UTOE3Wft*3*U fi^CLKOEtfiVFtf 
6. 

[0 1 2 0] «^OUTR2(0;i*>±#'9 (ft^-OUT 
F2(iHi ghK/H T" (04(0 (10) ) , Nf-v 
WOS b^yy'X^MN23, MN24* s ^yL, 
A-KNlttJ«S*U 4WWINV21, 2 2£ 
Pf-^^MOS h^yy'-X^MP 2 5(0^'- 
h WiL o wV^j^EpapSix, O U T O E 
*U e-tCLK0Ett4-feJi*«6. 
[0121] OUTF 10i.*>±* J D (OUTR2(iH 
i ghW) T" (04CO (11)), Nf-v^MO 
Sh7>yX^MN33, MN2 4*^yU, 
2{i&m$n, A I N V 3 1 -C"MlE$n/tffi# 

* s , hyyxyr-ir-h (MN2 6, MP2 6) 
•Cea^^l, Nf t^MOS h7yy^^MN2 5(0 

UTOE^'JW^tl, ft-fCLKOEfiil^T^I.. 
[0122] y-KNl(i, ffOUTR2, OUTF 
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l#fckteLowWWC*$*\ ft^OUTRl, o 
UTF2*ftt)tLo wKM'ii I) fc # £?E1£ fU 
icOfc # Pf-**;HVIOS f^yy^MP 2 5{4^7 

[0 1233 ff-^OUTFl, OUTR 

l^tfctLowU^l/TAI.^ OUTF2, OUT 

t # p f-v */nw o s b ? y =Jx ? m p 3 5 (± # 7 fc § 

[0 124] ELt, #SffiH*, DDR-SDRAMta 

DLLtt>|PW!tt)BfflSii*. ±fES6SNsffllte*svvt. * 
f}>-?24, 3 5fr£>. SEH1S&2 1, 22, SEEK 
3 1.32 fcffl* *<T.4 * •? TMlRii^rZ , «t i tr-y 
h<7)»*^-ft;-f •§> 3- F ( G r e y Code) 

[0125] *3SHJHi, ±Mmm<nmmz 

[0 1263 

[0 1 273 D D R - S D R AMf Lfc 

IEL, jEU^HW (^X.(i^D>y^« (tCK) «2 

#01 ) T\ r-^*aj*"f*ifc*^#4., tv^a 

[ 0 1 2 8 3 3 1> t, J:iitf, gffi0l&O)* -y 

7£3IiR-f 6 * -y rSR*^ 5 -y f-t* ElKfcS W: 

[0ffi^fg*3rii0fl3 

[Hi 3 ^wmw,i<nmm\(om^^tmx'hh. 

[02 3 *»HB<0»5 1 ^HJi^iJO^^ 5 y^'D^^liJHJ 
[03 3 *^HJ^m2«»fe(ylJtfO«)35;$:^-t0T'S I )S. 

[04 3 *«^<o»2<?>sQS0i<o^'f s yvmmwm 

[053 *fKB<0S5 3 ^WJoWfigSr^m-* 4 . 

[06 3 *wmm4<7)mnmcom&*^i-mTfoz>. 

[07 3 *%Bflc7)m5«0||]lW<OflS^&^-ElT'J>S. 

[08 3 (a), (b) \Hfwmmm\xm^htit 



[09 3 ( a ) *JSW^«ai0trfflV^itiffiffiJt 
«H^JSfc*'*BI'C* "3 s ( b ) . ( c ) \t*<Mffi 

[0103 (a), (b) te^wficommmxm^kti 

&ft®mmmfc : £^tmxh& . 

[0ii3 ( a ) . (b) \±ifwmmm\xm^hti 

hrvA +<mfc*n?rmx'h z . 

[0 1 2 3 i cosestwcfflv^jxi v^f-r 

u ? wffi&*^-tmxfo i . 

[01 33 ^m^2nmmmxm^ixi^^r 

v ? *)-com$&^tm x-fo h . 

[0143 a®IH^«^-g|5Sr^-t0t-S)l. . 

[0i5 3 mmmzmh? 'v?m®fw^~m 

[0163 X*Vi/XTMZt5ftZ>?u>y?X*3.-t 

d c c tmt <nm\% * mw-fz tz tbnmxh * . 
[0173 ^tu^f-AoawtiwwKStEffr* 
a. 

[018 3 ^*c7)DLLH!8&(O«^^f0TS)l>. 

[0193 mi s<r>^<n? 4 iy?mmmm-thtz 

ihcrMXhh. 

[BI2 0 3 ^*ODLLIIlS§<7)«?t-^1-0t"&4. 
[02 1 ] 01 80»8O*M 5 

&CO0-C-&6. 

1. IB A^JA'.y7r 

2. 2' . 2". 2B tCK/2£j£DLL0S& 

3. 3' . 3". 3 A, 3B AJiJ^fflfltD L L@j» 

4 v/H-ri'^t (f-^^tri/^t) 

5 D{^77r 
6, 6 A #J3@i& 

11-1, 11-2, 11-3 A*-y7T 

2 1 ®§ES& 

2 1-1 ffiS®0B 

2 1-2. 21-3 

2 2 mm®s& 

2 2-1 

22-2. 22-3 WMMWm^ 
2 3 ftfflWi 

24 *^y^ 

25 T7-ft 

26-1, 26-2 V^f-TW^f- 

2 7-1, 27-2 

3 1 g^IHiS 

3 1-1 fflggHB 

3 1-2, 3 1-3 mPSgHIK 

32 wmm® 

3 2-1 ffl®gIUg& 

32-2, 32-3 mmm£®ffi 
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33 mmm 

34 j]*7>9 

35, 35A, 35B, 35-1, 35-2 ^Arf-T 

3 6 DVf-TVW 

3 7, 3 8 A 7 7r 
39 754 

4 0-1, 40-2 

50 ^'Jnyhn-5 



5 1 X^V 
5 2 ?n>y 
301, 309 
302, 304 
303, 3 11 
501, 503 
04, 606 



, 3 10, 3 12 

, 504, 506, 60 1, 603, 



502, 505, 602, 605 



[01] 



CLKBC3 



+\CLK1 



0X2 



21 



23 
jL. 



P D 




CLKFBH 



t CK/2±SDLL 

f 

2 



D 



31 

( 

OUTR 



.32 



-■CUBE 



PB- 



38 



37 



rclkb 



3^ 



[010] 

(a) |uy 

I— n a -l—i 



d g 

CLKI— >C 



-CLKZ 




CLKI 



503 506 




[Hi 1] 



(a> 



CLKHF/CLKOE— >G 



(£3) >03- 
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[03] 




[04] 



114] 




[09] 



(a) 



CUC1 
(CLK2) 



CLKFBI 
(CLKFBH) 



INV201 




0205 
NAND207 
UPI 

-<UPH) 
NAMJ208 



(b) 

OKI 
CLKFBI 



UPI 



INV202 
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[05] 



1 

clkbO- 



-ClD-i 



25 



2Z 



31 



4 

^ 5 



n 32 



-cum: 



T7 



I'D - | Jil 



Q-KFBH 



2' 



33 l 7^ | 

PD -|_*^>*_J 
H — I 38 37 



i AtH*»«D L L 



r 

3' 



i - our>— DQJ 



36 



[06] 



[016] 



1 



33 



l-TL 



31 



= H 



CLKFBI 



38 37 
ROX 



[01 5] 



RCUB 



0UT>— DOj 



50% 



50% 



cuoe 



Or 



CLK (ifi«) ^ 

CLK (»«) 4 !^ 4" 

!,, 5M.foj 50»*a t : 

DQJ (ifiS) 



DCC*U 
DQJ (ESS) 

DQJ (**) 



60H-B-.B 50%+Bifl 




;=« 



DO 
Dl ' 
D2 • 

aw • 



Atf-t* 



J L 
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[H73 




[08] 



[HI 2] 



(a) 




INV101 

£>>— OOUT 



-VDD — i— VOD 
UP103 1 HP101 MP102 UP1M 



IN1 





MN10TTi«103 _ WIOTpHUB 



— OIN2 



INVIOZ 



OUTR 



303 304 

A. sot 



301 



OUTF- 



X 310 



311 



aOUT 



304 

~ @- 



t ¥do 



Vdo 
HP21 



-OUTOE 



MP22 



VN22 



31? 

{> @h-K»23 



tVdo 



-OUTOEB 



* «P24 



l£~JW24 



[017] 



Si2 



CLK (jfi) 



50 
DOj (jgj 



3 > hn— v 



.51i 



*=E'J 



.512 



CLK (S) 



doj ta;. 



,51 r, 
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[013] 




Vdd 



0UTR1 -@ " 



NP23 



N1 0UTF2-^C -MP2^ IW21 



OUTR? — I 
0UTF2 — I 




0UTF2 — I 
0UTR1 







0UTF2-QL 


-IP33 


N2 MJTR2-C 




. f ' 





Hll 0UTR2 — I L—IW34 
^W32 „!■ 

Vss Vss 





[HI 9] 
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[020] 



CLKd> 
CUB 



CUC1 



21 



CLKhBH 



t CK/21SDLL 

~ : f 

2B 



31 



3 h 



13" 



PD 



0UTF1 
34 



r 



3 LiCUOE 



35B 



CLKFBI 



38 3.7 
Rax 



AHJAWtDLL 



ouo-wj 



36 



4 



3B 



[02 1 ] 




7ny t-^-i^^ 

(51) Int. CI. 7 aMiB-f FI 

H 0 3 K 5/00 V 

F?-A(##) 5B079 CC02 CC14 DD03 DD06 DD13 
DD17 

5J001 AA11 BB21 BB24 CC03 DD09 
5J106 AA04 CC21 CC52 CC59 DD10 

DD17 KK11 KK40 
5M024 AA04 AA27 AA40 BB03 BB04 

BB27 BB30 BB33 DD35 DD40 

DD60 DD83 GG01 JJ03 JJ34 

JJ38 PP01 PP02 PP03 PP07 



